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Docket Number; 1074-038 
Application No. 09/623,954 
Amendment A 

Amendments in Hip riflims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

T.faH"g nf Claims: 

1 . (original) A method of controlling a series of photoelastic modulators wherein each one 
of the series of "n" photoelastic modulators has a resonant frequency and is operable in response 
to a drive voltage and to a drive frequency, the method comprising the step of tuning the 
photoelastic modulators during operation of the photoelastic modulators so that the resonant 
frequencies of alt of the photoelastic modulators converge toward a common resonant frequency. 

2. (original) The method of claim 1 wherein the tuning step comprises: 
separately controlling the drive voltage of each photoelastic modulator; and 
providing to each of the photoelastic modulators a common drive frequency. 

3. (original) The method of claim 1 wherein each one of the series of photoelastic 
modulators is controllable to impart a retardation value in electromagnetic radiation that is 
directed through the photoelastic modulator, the method further comprising the steps of: 
selecting a reference retardation value; 

separately controlling the drive voltage of each photoelastic modulator; 
providing to each of the photoelastic modulators a common drive frequency, and 
locking the phase of oscillation of the photoelastic modulators to the common drive 

frequency so that the sum of the retardation values of all of the modulators matches the reference 

retardation value. 

4. (original) The method of cl aim 3 wherein the step of providing the common drive 
frequency is accomplished in part by generating an error signal that includes the sum of the 
amplitudes of current applied to drive the "n" photoelastic modulators. 

5. (original) The method of claim 2 wherein the step of separately controlling the drive 
voltage of each photoelastic modulator includes the step of adjusting the amplitude of the drive 
waveform in response to a reference signal that substantially reflects an average resonant 
frequency of the "n" photoelastic modulators. 

6. (original) A system for controlling a series of "n" photoelastic modulators wherein each 
one of the *V photoelastic modulators has a resonant frequency and is operable in response to a 
drive voltage and to a drive frequency, comprising: 
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*YT local controllers, each one of the local controllers being connected with an associated 
one of the "n" photoelastic modulators; each local controller including; 

a drive waveform generator responsive to a frequency input signal and to an 
amplitude input signal for generating a drive signal waveform for driving the photoelastic 
modulator at a drive voltage and a drive frequency; 

a phase comparator connected to the drive waveform generator and to the 
photoelastic modulator for producing a phase error signal based upon the phase difference 
between the current through the photoelastic modulator and the drive voltage signal 
applied to the photoelastic modulator; and 

a current pickup circuit connected to the drive wavefonn generator and for 
producing a current amplitude signal indicative of the amplitude of the current waveform 
applied to the photoelastic modulator; 

a global controller connected to each of the local controllers in a manner to receive the 
sum of the phase error signals produced by the phase comparators and the sum of the current 
amplitude signals produced by the current pickups, wherein the global controller includes: 

control circuit means for producing a drive frequency signal for controlling the 

frequency input signal for all of the "n" drive waveform generators and for producing an 

amplitude signal for controlling the amplitude input signal for all of the "n" drive 

waveform generators. 

7, (currently amended) A method for controlling a resonant photoelastic modulato r that is 
operable in respon se to a diive signal , comprising the steps of: 

controlling the amplitude of the phnrnfilastic j xuadnlato^yjllatinndiivc signal ; and 
control 1 i ng the frequency of the photoel a stic modul a tor oscillation - d i ins s i gnalj hy 
comparin g iht> phasff difference between a reference frequency generated external tn the 
pnotnelaQtin modulator nnH a current waveform that is applied for flowing current through the 
photoela srir. modulator to dicegm an error signal T and applying the error signal for enabling 

oscillation of the photoelastiamodiilfitnr in phasf^>bJhftjy^^ 

8. (currently amended) The method of claim 7 wherein the step of controlling the 
frequency of the pnotoelas r ic modulator oscillation drive signal includes controlling the phase 
difference between the voltage waveform of aJrrerdri ve signal applied tn thfi phntofilastir 
modulator and thfi_a-CUITent flowing through vwi/iifu i in ^pnlictl In t he photoelastic modulator. 

Page4 of 7 

PA(X 7/10 * RCVD AT 3130/2005 5:27:36 PM [Eastern Standard Tintt] * SVR:USPT0-EFXRF-1f5 ' DM15:8729305 1 CSfl):5032497068 1 DURATION (mm-ss):03-22 



03/30/2085 14:25 5032497068 



IPSOLON 



PAGE 08 



Docket Number: 1074-038 
Application No. 09/623,954 
Amendment A 

9. (currently amended) The method of claim K9 wherein the step of controlling the phase 
difference be t ween the Java signal v o ltage waveform and th e cunciil waveform applied to the 
pi luluul as ti c - m o dulat or includes the step of: 

phase locking the drive signal voltage waveform ICLamHhe waveform of the,current 
wflv r . fri m iffnTA/itig through the pho tnBlflfitir, modul a tor . 

1 0. (currently amended) The method of claim 9 wherein the photoelastic modulator has a 
naturaLresonant frequency and wherein the phase locking step includes the steps of: 

comparing the phase difference of the drive signal voltage waveform and the current 
waveform to discern an error signal based on the difference; 
adjusting the error signal; and 

applying the adjusted error signal for gmtvitinz toihe drive signal, thereby to enable the 
photoelastic modulator to be oscillat^drivcrrat a frequency other than the natural resonant 
frequency. 

11. (canceled) 

12. (currently amended) The method of claim 7 including the step of controlling the 
frequency of th tr , phntnfilastir, moriiilatocn^illatinn drive signal separately and independently of 
con t rolling the amplitude of the phntOftla^ttC Jt wodiilatnrnscillatinn d r ive signal 

13. (currently amended) The method of claim 7 including the step of controlling the 
amplitude of the photoelasti r , m odulator oscillation d riv e signaH vith a feedback signal. 

14. (original) A controller for a resonant photoelastic modulator, comprising: 

a drive waveform generator responsive to a frequency input signal and to an amplitude 
input signal for generating a drive signal waveform for driving the photoelastic modulator at a 
drive current amplitude and at a drive frequency; 

a phase comparator connected to the drive waveform generator and to the photoelastic 
modulator for producing a phase error signal based upon the phase difference between the drive 
signal waveform and a current waveform applied to the photoelastic modulator; and 

a phase-lock loop circuit for receiving the phase error signal and for generating a 
frequency input signal based on that error signal, and for applying the frequency input signal to the 
waveform generator. 
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15. (original) The controller of claim 14 wherein the photoelastic modulator has a 
resonant frequency that is variable with the amplitude of the drive signal that is applied to it, the 
system further comprising: 

a reference current amplitude circuit for applying to the. drive waveform generator an 
amplitude input signal having a value representing a selected current amplitude, and for changing 
the value of the amplitude input signal in response to changes in the selected current amplitude; 
and 

tuning means for adjusting the phase error signal received by the phase-lock loop circuit in 
response to changes in the value of the amplitude input signal, thereby to account for variations in 
the resonant frequency of the photoelastic modulator. 



Page 6 of 7 



NUXMO'RCWATam 



